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A btse Si $upporu eleciricil componenu 9a • pump 
ootor 93, »i)d i htMx H. A t»nk M sits on top orheaicf 
94, ind filttr 9f if locittd beiwccn an ouiUt of ihe tank 
and an inlet of the heater. A H]] port lOO is connected to 
(he top of tank 9^ to allow circulating fluid to be intro* 
duced into the $y$«m. Inlet 102 also connects to the top 
of tank 96 and receives circulating fluid from either 
hos« M or 2ii and outlet 104 supplies heated fluid to 
koif 2i or 2^ 

The warming fluid if driven through the heat ex« 
chaager circuit by pump lOd which ia connected to th« 
pump motor by nugnttic clutch IM. 

With particular reference to nO. tank 9d mcludet 
aa air vent and overflow tube 110, and a float switch 
111 Tha float switch ia In turn connected to a conuol 
circuit I W to permit operation of the device only when 
sufficient fluid ia present Heater 94 comprises a tubular 
channel having an electric beating rod lid therein, and 
the heating rod la connected to a temperature control 
circuit 111 which Is In turn also connected to control 
circuit 114. Aa fluid flows from tank 96 through filter 91 
and through heater 94. It ia warmed^ and the tempera- 
ture ia measured by temperature probe 120, which b 
kxated Id the outlet of beater 94, Temperature control 
probe 120 ia connected to temperature control circuit 
US to control encrgizatioa of heating rod Ut A sec* 
end temperature control probt 122 la also locaied to tht 
outlet of beater 94 and ia connected to control circuit 
114 to ensure that the temperature does not exceed a 

8 redetermined level If the temperature of the warming 
uid ia too high, the blood cells could be destroyed, and 
it ig thus important either to automatciiDy shut down 
tht heating system or to activate an Alarm such as thii 

»fcownatU4. ^ ^. 

Power ia provided through power cord 126^ and the 

v6Sufe b adjusted by an faotation tiinsforraer 121. A 
switch 130 activates the entire electrical system, and the 
operation of the system, iaduding the fluid temperature 
k displayed on panel 131 

Ib operatloo of Che apptratua ia aooordance with the 
inventSo, the uah la roQed to a loeatioe adjacent 10 • 
Mdent and a sterile unit 1 ia tnstaDed between fluid 
eoooectofi M lad 31 Cannula 22 ia attached to the 
MtleAt and bag spikes Id are inserted into appropriate 
Cgs containing the desired fluid to be administered to 
Ihcpaileot SviHtch UO is activated to begin the flow of 
httdng fluid through the heat exchaAger. and after the 
Attendaat has aseertnioed that a desired temperature hea 
been rcKhed bi the beat eichan|tr» the fluid to be 
idminbtered ia aOowid to pasa mto tube 14 to be 
warmed by the bMt cxcbaofef . If filter 12 hu been 
placed in fbecireeit, the warmed body fluid then passes 
Uirougb the filler and toto the patient If filter 12 la not 
beingwed, nibe M is connected direcdy to the cannula 
22 for direct admiasloa of the warm body fluid to the 

^S^fll be appreciated that a unique self^ontained unit 
has been described which provides sterility by use of an 
easSy^lnstaned disposable heat exchanger circuit Modi- 
ficat}ona within the Kope of th« appended claims win 
be apparent to those who are skilled in the art 
What ia claimed it: 
Llacombinatioa 

first and second fluid connector means 
for removably receiving respective first and 
gecond wannina fluid ports of a heat 
exchanger gprf for facilitating nassart Of i 

support means for supporting sflul nrst 
and second fluid connector means, 
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eich of itii tlwi connectof me*ii$ cotnprtiini « P"- 
uiewty for pti^t wtrmlng fluid »nd tntiat 
Sf w«|ingTr«pectlv, u>4 flnt Of second 
SUijfl nuid pen tVlncw aid wtrtmnt fluid ta 

.7. ^^mmun eat* with Mid POft 



with said port 



siJd p»js»gew»y to conunufticw* ^ 
md to phy»><«Jly wppoft »ild Utx i**-— - 
Mop«*tiM with the other of sild fluid connector 

n,JdSSul«doo ffleut for cUetilMlBg »ld wwmiJji 
fluid to s.id flnt iiid second flukl.eoiiwctor tneu* 

u«Sr»n« control mewa for controUing the tern- 
pwature of Mid wanning fluid, _ _ 

wherein one of said first and second 
fluid connector means a movably mounted w 
said support means for movement with respect 
to said support means between at least first 
and second positions, fwhereln] jjifihJhal f'd 
first and second fluid connector means [are 
spaced by a first distance for engaging] mm 
$Sid warming fluid ports when said one of said 
nuid connectors is in sa id flfst position and 
rare spaced by a second distahce for releasingj 
ifiltaSfisaid warming fluid pprte when said one 
Sfsaid fluid connectors is ta said second 

'^"^^^'^^nin rrh nf 

* J ^ combination according to 
claim 1 wherein said mearls for [engaging] 

Seani forming • recess for receiving a said 

rei^ lJd3!S«*oi for prev*nttog leakage of «a«l 
''TtSiwi.tio. Keonfiot « elaim S wherein said 
*a.'^£l5f«eeordl«g to claia 1 whereto said 

'^^JS^'^JL^^ii^^J^anx second 

"^'s^'^SrSr&tiS 

"SrJ!^JJSffi3^i3d flr« fluid conneo. 
;^^2iSfSiS1Stb Wd cylindrical rece« 

, '•■J.,1^2So?iMwes.of«aidfir«fluidconnec. 

r-SiS^i'^^.s^ttssidtsis 
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respective endt of uid outer tube tnd uid ceniri] and 
outer tubes fonn i ptmgcwiy for t fluid to be warned. 

9. A combinatiofi according to claim • wherein taid 
heat exchanger fUnher comphsea first and second end 
caps, each of said Ant and second end caps having a 
flrsc part sealingly secured to ao outer surface oft re* 
spective end of said outer tube and a second part ea^ 
tending away from said first part and sealingly engaged 
to a side of said ceistraJ tube. 

14. A ccfflbination according to claim 9 wherein said 
second portion of said cap means comprises ao open 
cylinder in contact with said side of said central tube. 

11. A combinatioQ according to claim i wherein said 
temperature control meina compnsea beater means in 
fluid communication with said wanning fluid porta. 

12. A combination according to claim 11 
wherein $aid heater means comprises an 
electrical fluid heating element, a storage tank 
containing said first warmina fluid, and pump 
means for circulating said first warming fluid 
in a circuit including said heatina element^ 
said tank, and said central tube of said heat 
exchanger. 

13. A combination according to claim U wherein said 
heater means and said support means are mounted on a 
common wheeled baae and Airther compri5in| switch 
means for detecting when said heat exchanger b opera- 
tively mounted on said support meana. 

14b A combination according to claim 13 Airther 
comprising filter meana in fluid communlcarion with 
said fluid to be warmed. 

15. A sterile heat ejcchanger for controlling the tem« 
perature of a physiological fluid comprising a central 
tube having high heat conductivity for carrying a ten- 
pcraturccontJoOed fluid, an outer tube shorter thaa 
said central tube and surrouMflng a part of said central 
tube to form a passageway for said physiological fluid 
between said central and outer tubes, and first and sec* 
ond end capa, exh of said end caps having a first pan 
extending azially along an outer surface of said outer 
tube and bebg sealed and secured to said outer surface 
and a scoood part sealingly csgagina said inner tube to 
enaure maintenance of sterility dunn| operatioa, said 
seoood part oomprittn| an elongate cyundricat opening 
engaging an outer suiface of said central tube and ex- 
tending away from said first part and wherein said inner 
tube ejoenda beyond each of said second parts and 
fbrna two elongate oonaectlona for being slidingly 
received la an elongate recess. 

IdL A heat exchanger according to claim If wherein 
said central tube ia of aluminum. 

IT A heat exchanger according to claim IJ wherein 
said central t^ has an exterior surface providing In- 
creased lurftce area. 

11. A heat exchanffer according to claim It wherein 
said exterior surface a helical and a longitudinal axis of 
said central tube is straight 

i9. A heat exchanger according to claim 15 wherein 

each of said end capa includes a port for communicating 

a fluid to be wanned with said passageway. 

a e a e • 



2SL In combination 

first and second f luid connector means 
for removably receiving respective first and 
«ftcond warming fluid nort« of a heat 
i>Tchanflftr for receiving a warminfl fluid, and 

iupport means for supporting aaid first 
ftnd itftcond fluid connector means. 

fafih of said fluid connector mftana 
comprising » naasaftew^y for naming said 
warming flu id and mean« for engaging a 
respective said first or s econd warming fluid 
port to allo w said warming fluid im said 
passageway to commu nicate with said port and 
to nhvsicallv sunnnrt said heat exchanger in 
cooperation with the othef of said fluid 
ponncctor meani. 

fiuid circulation mftan* for circulating 
said warming fluid to said first and second 
fluid connector means, and 

temperatur a control means LSI 

controlling rha ttimnerature of said warmlnft 
fluid, 

wherein one of said fi rst and second 
fluid connector means i s movablv mounted to 
said support means for movement with respect 
to «aid supp ort means between at least first 
a pd second nositions. such that said first and 
Qi>cond fluid connector mMns are spaced bv a 
first distance for engagi ng said warming fluid 
r^oru when said one of said fluid connectors is 
in said first position a nd ara spacwd bv a 
saennd distance for releasing said warming 
fluid porta when said one of satd fiuid 
connector means is in said second position, 
said means for engaging comprises means 
forming a recess for receiving a said fluid 
tynrt. said recess includes an Q-fina seal fOr 
preventing le akage of said warming fluid, and 
wherein said support m^ans is elongated m a 
first direction- said one of said first and 
second eon nftotor means is mounted to said 
support mean s for linear movement in said 
direction tow ard or awav from the Other of 
said first and si>cond connector means between 
said first and second positions, and said Other 
of said firs t and second connector means ii 
fixed with r esnect to said snnnort means. 
2L A combination accord ing to claim 20 
wherein said means fa r engaging comprises a 
cylindrical rpcess and wherein said cylindrical 
recess of said first fluid connector means is 
axiallv align ed with said rvlindr^g^l recess of 
said second fluid connector means. 
22^ A combinatio n according to claim 20 
wherein a longitudinal axis of Mid rCMSI Of 
said first flu id connector means is parallel to a 
longitudina l axis of saif^ recess of said second 
fluid connr ctnr means and said first fluid 



R . 1 2 



ponnector meana is mounted for linear 
povament in the directio n longitudinal 
pxis. . . 

21 ^ comhination tlMPf^*'"" *Q c'a'm 22 
further coT T'pr!*'"" ^'tf cxchanaer> 
w| )Afa8n tit led hunt exffhaneer comprnes a 
ggptrfll tube and an outer tube having a length 
fhnrter than that of said central tube wherein 
^aid first and »ftcond warmlna flu»d pyrtt 
eomorise PO rtift"* <:Antral tyba which 

fxt^nd bevQffd fftsnftctivfl onds of said OWter 
piba and M id central and nuter tubea form a 
passageway fftr a fluid to be warmed. 

A combination MCftr^'"" 
wherein said \tm f^^^^nwr further comprts^ 

first and sec ond f"^ "^c^ "'^^ 
a nd second ^nd cans having a ftfSt Patt 
i^flfllinalv S MurP.d to an outer surface Of a 

f g^nectlve <f pd nf said outer tube and a second 

part extend| inp nwav frt^m 0'^* "^'"^ 
gealinglv en pagftd to a side of ^aid central ttiPO. 
21 f\ combination according to claim 24 
wherein sai d second oorf ion of said cao meaiia 
comprises 0"*^" cvligj^fr >n contact with 

Mi4 »i<»c of said central tube . 

26. A combinat ion "fcording to claim 23 
fff^erein s:^ fd temperature COntfQl meanj 

pompfises heater meatig n fluid 
communicat ion with said Wil''"""'' ""'d ports. 
2L |A combination according to C aim 2ft 
wherein sa id beater means comprises M 
gl^ctricfll ni^id hi.ating element, a StoraHC tank 
fontaining said warming fluid, and OUmP 
means for ci rg^tjiting sai<1 first warming fluid 
in a circuit jrclndina said hr.atinfl element. 

^ai d T""'^ ** ^d ^'^^ 

21 A arcordma to cla>m 27 

whAr«ln said ^Aat«.^ means and Sftld SUPPOrt 
means are iT 1ffUf»^^d on a gprnmon wheeled base 
further cnmnrising switch meanS fOF 
^fitgptina w^An said heat exchanger \i 

ftpAfattveiv moiinted on said sui>c>Qrt means. 

22. combination according to claim 28 

further comnri^ina filter mean? in nuid 
communicatio n fflf^ ""^'^ *° ^ wartned. 




